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1
PORTABLE ELECTRONIC DEVICE

PRIORITY

This application claims the benefit under 35 U.S.C. §119

(a) of a Korean patent application filed with the Korean Intel-
lectual Property Office on Jun. 22, 2007 and assigned Serial
No. 2007-61550 and of a Korean patent application filed with
the Korean Intellectual Property Office on Dec. 12, 2007 and
assigned Serial No. 2007-129062, the entire disclosures of

both of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a portable electronic device
including a cellular phone, a Personal Digital Assistant
(PDA), a Hand Held Phone (HHP), and a communication
device. More particularly, the present invention relates to a
portable electronic device having a sliding housing adapted to
slide 1n multiple directions so that 1t incorporates a key input
function.

2. Description of the Related Art

Generally, the term “portable terminal” refers to a device
used to provide wireless communication between users or
between users and service providers via mobile communica-
tion base stations, for example. Various types of service con-
tent, including voice communication, short message trans-
missions, mobile banking, TV viewing, online games, and
Videos on Demand (VODs), are provided to users via a por-
table terminal.

Furthermore, the term “terminal” commonly refers to a
video player, a camera, a portable electronic device, a Per-
sonal Computer (PC), or a Portable DVD Player (PDP). Con-
ventional portable electronic devices include HHPs, CT-2

cellular phones, digital phones, Personal Communication
Service (PCS) phones, and Personal Data Assistants (PDAs).

Portable terminals are classified into bar-type terminals,
flip-type terminals, and folder-type terminals according to
their appearance. Bar-type terminals have a single bar-shaped
housing. Flip-type terminals have a bar-shaped housing and a
tlip or a cover rotatably connected to the housing by a hinge
device. Folder-type terminals have a single bar-shaped hous-
ing and a folder rotatably connected to the housing by a hinge
device to be folded/untfolded. Conventional portable termi-
nals, as mentioned above, are necessarily equipped with an
antenna device, a data input/output device, and a data trans-
mission/reception device. Key buttons are commonly used as
the data input device so that data can be input based on finger
pressing operations. A touch pad or a touch screen may also
be used.

Portable electronic devices also incorporate a function for
sending/receiving text messages by using key buttons.

Key buttons for data input basically include a number of
key arrays. Particularly, the key buttons include a SEND key
for immitiating communication, a CANCEL key, a CLEAR key,

numeric keys, character keys, an END key, function keys, and
a POWER key.

In addition, the key buttons include a keypad, direction
keys, and navigation keys on the front surface of the terminal,
as well as a number of side keys acting as auxiliary function
keys of the key pads.

The key input device for portable electronic devices also
includes navigation keys for movement in the upward, down-
ward, leftward, and rightward directions. By using the appro-
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2

priate navigation key, the direction of movement of the acti-
vated cursor by the user can be determined and the cursor
moved 1n that direction.

However, conventional navigation keys have a problem 1n
that they include at least four keys to implement the necessary
operations. Requiring four keys makes it difficult to render
portable electronic devices compact.

Furthermore, even if realized, as the portable devices are
reduced 1n size, the direction keys become very small. Such a
small size makes it difficult to operate the keys correctly, thus
causing an inconvenience for the user. The small size 1n
addition to the fact that at least four keys must be provided
only worsens the problem.

SUMMARY OF THE INVENTION

An aspect of the present invention 1s to address the above-
mentioned problems and/or disadvantages and to provide at
least the advantages described below. Accordingly, 1t 1s an
aspect ol the present invention to provide a portable electronic
device having a sliding housing adapted to slide 1n multiple
directions to be used as a key input device. With such adevice,
the sliding housing may be used to provide mput instead of
direction keys, navigation keys and the like. Accordingly, the
sliding housing may be convemently used to input characters
and numbers, enjoy games, change the volume or channel,
and navigate through a user screen. Furthermore, because the
sliding housing may be used as an input, a large display unit
may be mstalled rather than direction, navigation keys and/or
other keys which are no longer necessary.

It 1s another aspect of the present invention to provide a
portable electronic device having a sliding housing equipped
with a display unit and adapted to slide 1n multiple directions
to be used as a key mput device so that, since direction and
navigation keys are unnecessary, the terminal can be made
compact and slim.

In accordance with an aspect of the present invention, a
portable electronic device 1s provided. The portable elec-
tronic device includes a main housing, a sliding housing
coupled to the main housing while being able to slide 1n
upward, downward, leftward, and nghtward directions on the
main housing and at least one motion sensor positioned on the
main housing to sense a movement of the sliding housing,
create a corresponding signal, and apply the signal to a con-
troller.

In accordance with another aspect of the present invention,
a portable electronic device 1s provided. The portable elec-
tronic device includes a main housing, a sliding housing
coupled to the main housing while being able to slide 1n
upward, downward, leftward, and rightward directions on the
main housing, at least one motion sensor positioned on the
main housing to sense a movement ol the sliding housing,
create a corresponding signal, and apply the signal to a con-
troller, a base member, first and second sliding members
stacked on the base member to slide the sliding housing away
from the main housing in each direction, a guide member
mounted between respective members to guide the sliding
housing so as to slide away from the main housing in the
downward or leftward/rightward direction and at least one
first and second elastic members positioned between respec-
tive members to provide an elastic force necessary to slide the
first and second sliding members.

In accordance with another aspect of the present invention,
a portable electronic device 1s provided. The portable elec-
tronic device includes a main housing, a sliding housing
coupled to the main housing while being able to slide 1n
upward, downward, leftward, and rnnghtward directions on the
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main housing, at least one motion sensor positioned on the
main housing to sense a movement of the sliding housing,
create a corresponding signal, and apply the signal to a con-
troller, a base member, first and second sliding members
stacked on the base member to slide the sliding housing away
from the main housing in each direction, a link member
rotatably coupled between respective members so that, when
the link member rotates about a link shatt, the sliding housing,
slides in the leftward/rightward direction and at least one first,
second, and third elastic members positioned between
respective members to provide elastic force necessary to slide
the first and second sliding members.

According to one aspect of the present invention, the base
member 1s coupled to the main housing, the base member has
at least one guide protrusion formed on each of both ends to
be coupled to a guide hole formed on the second shiding
member, the guide protrusion supporting and guiding the
second sliding member to slide in each direction, and the base
member has an elastic fastener fastened to a first end of the
second elastic member.

According to another aspect of the present invention, the
second sliding member includes at least one guide hole
formed on the second sliding member and coupled to the
guide protrusion formed on the base member while being able
to make a guide movement, guide units formed on both lateral
surfaces of the second sliding member, respectively, to guide
the first sliding member fastened to the sliding housing so that
the first sliding member can slide away from the main housing
in the upward direction, a rotation umt formed inside the
second sliding member and rotatably coupled to the link shaft
of the link member, a rotation guide unit formed adjacent to
the rotation unit and coupled to the link member to guide
rotation of the link member, at least one guide member
tormed on a lower surface of the second sliding member and
adapted to make a guide movement along a guide movement
hole formed on the base member when the first and second
sliding members are slid so that the first and second sliding
members can slide 1n the downward direction and leftward/
rightward direction and at least one elastic fastener formed on
the second sliding member and fastened to a first end of the
first, second, and third elastic members.

According to yet another aspect of the present imnvention,
the elastic fasteners include first, second, third, fourth, and
fifth elastic fasteners, the first elastic fastener 1s fastened to the
first end of the first elastic member, the second elastic fastener
1s fastened to the first end of the second elastic member, and
the third, fourth, and fifth elastic fasteners are fastened to first
ends of the third elastic members.

According to still yet another aspect of the present inven-
tion, the link member has a Y-shaped configuration, first and
second fastening protrusions are formed on a first end of the
link member and fastened to the third elastic members, a
coupling hole 1s formed on a central portion of the link mem-
ber to provide the link shait and to be rotatably coupled to the
rotation unit, and a guide stopper 1s formed on a second end of
the link member to be coupled to the rotation guide unit so
that rotation of the link member 1s guided and limaited.

According to a further aspect of the present invention, the
first elastic member 1includes at least one torsion spring posi-
tioned between the first and second sliding members to pro-
vide elastic force necessary to slide the first sliding member in
the upward direction, and the torsion spring has a first end
tastened to the first sliding member and a second end fastened
to the first elastic fastener of the second sliding member.

According to yet a further aspect of the present invention,
the second elastic member includes a torsion spring posi-
tioned on a lower portion of the base member to provide
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clastic force necessary to slide the first and second sliding
members to 1n the downward and leftward/rightward direc-
tion, and the torsion spring has a first end fastened to the
clastic fastener formed on the base member and a second end
tastened to the second elastic fastener formed on the second
sliding member.

According to still a further aspect of the present invention,
the third elastic member includes at least one coil spring
positioned on an inner surface of the second sliding member
and adapted to be compressed and extended repeatedly to
provide elastic force necessary to slide the first and second
sliding members 1n the leftward/rightward direction, the coil
springs include first, second, third, and fourth coi1l springs, the
first coil spring has a first end fastened to the first end of the
third elastic fastener of the second sliding member and a
second end fastened to the first fastening protrusion of the link
member, the second coil spring has a first end fastened to the
first fastening protrusion of the link member and a second end
fastened to the fourth elastic fastener of the second sliding
member, the third coil spring has a first end fastened to the
fourth elastic fastener and a second end fastened to the second
fastening protrusion of the link member, and the fourth coil
spring has a first end fastened to the second fastening protru-
s1on and a second end fastened to the fifth elastic fastener of
the second sliding member.

According to another aspect of the present invention, the
first and second fastening protrusions are positioned between
the third, fourth, and fifth elastic fasteners, and the first,
second, third, and fourth coil springs are positioned between
the third, fourth, and fifth elastic fasteners and the first and
second fastening protrusions and adapted to be compressed
and extended repeatedly to provide the fastening protrusions
with elastic force when the sliding housing slides 1n the left-
ward/rightward direction.

According to one aspect of the present invention, the main
housing has a space hole formed to accommodate the second
clastic member and provide elastic force.

In accordance with another aspect of the present invention,
a portable electronic device 1s provided. The portable elec-
tronic device includes a main housing, a sliding housing
coupled to the main housing while being able to slide 1n
upward, downward, leftward, and nnghtward directions on the
main housing, at least one motion sensor positioned on the
main housing to sense a movement ol the sliding housing,
create a corresponding signal, and apply the signal to a con-
troller, a base member, first and second sliding members
stacked on the base member to slide the sliding housing away
from the main housing in each direction, a link member
rotatably coupled between respective members so that, when
the link member rotates about a link shafit, the sliding housing
slides in the leftward/rightward direction, at least one first and
third elastic members positioned between respective mem-
bers to provide elastic force necessary to slide the first and
second sliding members and at least one fourth elastic mem-
ber positioned on the second sliding member to provide addi-
tional elastic force necessary to slide the first and second
sliding members 1n each direction.

According to one aspect of the present invention, the base
member has at least one elastic fastener fastened to a first end
of the fourth elastic member.

According to another aspect of the present invention, the
second sliding member has at least one guide locking unit
coupled to the elastic fastener of the base member while
extending through the elastic fastener so that, when the first
and second sliding members slide, the guide locking unit
moves together to engage with or disengage from the elastic
tastener of the base member and limits movements of the first
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and second sliding members, and the second sliding member
has at least one elastic fastener fastened to the first end of the
fourth elastic member.

According to yet another aspect of the present invention,
the guide locking unit has a “+”-shaped configuration.

According to still a further aspect of the present invention,
the guide locking unit includes a first locking hole adapted to
move together when the first and second sliding members
slide 1n the downward direction so that the first locking hole
engages with or disengage from the elastic fastener of the
base member and limits sliding movements of the first and
second sliding members 1n the leftward/rightward direction
and a second locking hole formed adjacent to the first locking
hole and adapted to move together when the first and second
sliding members slide 1n the leftward/rightward direction so
that the second locking hole engages with or disengages from
the elastic fastener of the base member and limits sliding
movements of the first and second sliding members 1n the
upward/downward direction.

According to yet another aspect of the present invention,
the fourth elastic member includes at least one spring for
providing elastic force necessary to move the first and second
sliding members 1n the downward and leftward/rightward
directions, and the springs have first ends fastened to the
clastic fasteners formed on the base member and second ends
fastened to the elastic fasteners formed on the second sliding
members.

Other aspects, advantages, and salient features of the
invention will become apparent to those skilled in the art from
the following detailed description, which, taken in conjunc-
tion with the annexed drawings, discloses exemplary embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features, aspects, and advantages of
certain exemplary embodiments of the present invention will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 1s an exploded perspective view of a portable elec-
tronic device according to an exemplary embodiment of the
present invention;

FIG. 2 1s an exploded perspective view magnilying part A
shown 1n FIG. 1;

FIG. 3 1s an exploded perspective view of a portable elec-
tronic device according to an exemplary embodiment of the
present invention;

FIG. 4 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved upward or diagonally;

FIG. 5 1s a front view of a portable electronic device
according to an exemplary embodiment of the present inven-
tion when the sliding housing 1s moved upward or diagonally;

FIG. 6 1s a lateral sectional view of a portable electronic
device according to an exemplary embodiment of the present
invention when the sliding housing 1s moved upward or
diagonally;

FI1G. 7 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved downward;

FIG. 8 1s a front view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved downward;

FIG. 9 1s a lateral sectional view of a portable electronic
device according to an exemplary embodiment of the present
invention when the sliding housing 1s moved downward;
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6

FIG. 10 1s a lateral sectional view magnifying part B shown
in FI1G. 9;

FIG. 11 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present inven-
tion when the sliding housing 1s moved leftward;

FIG. 12 1s atop view of a portable electronic device accord-
ing to an exemplary embodiment of the present mvention
when the sliding housing 1s moved leftward;

FIG. 13 15 a lateral sectional view of a portable electronic
device according to an exemplary embodiment of the present
invention when the sliding housing 1s moved leftward;

FIG. 14 1s a lateral sectional view magnifying part C shown
in FI1G. 13;

FIG. 15 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present mven-
tion when the sliding housing 1s moved rnightward;

FIG. 161s a top view of a portable electronic device accord-
ing to an exemplary embodiment of the present invention
when the sliding housing 1s moved rnightward;

FIG. 17 1s an exploded perspective view of a portable
clectronic device according to an exemplary embodiment of
the present invention;

FIG. 18 1s an exploded perspective view magnitying part D
shown 1n FIG. 17;

FIG. 19 1s an exploded perspective view of a portable
clectronic device according to an exemplary embodiment of
the present invention;

FIG. 20 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present inven-
tion when the sliding housing 1s moved upward or diagonally;

FIG. 21 1s a front view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved upward or diagonally;

FIG. 22 1s a lateral sectional view of a portable electronic
device according to an exemplary embodiment of the present
invention when the sliding housing 1s moved upward or
diagonally;

FIG. 23 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present inven-
tion when the sliding housing 1s moved downward;

FIG. 24 1s a front view of a portable electronic device
according to an exemplary embodiment of the present inven-
tion when the sliding housing 1s moved downward;

FIG. 25 1s a lateral sectional view of a portable electronic
device according to an exemplary embodiment of the present
invention when the sliding housing 1s moved downward;

FIG. 26 1s a lateral sectional view magnifying part E shown
in FIG. 25;

FIG. 27 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present inven-
tion when the sliding housing 1s moved leftward;

FI1G. 28 1s a top view of a portable electronic device accord-
ing to an exemplary embodiment of the present invention
when the sliding housing 1s moved leftward;

FIG. 29 1s a perspective view of a portable electronic device
according to an exemplary embodiment of the present inven-
tion when the sliding housing 1s moved rightward;

FIG. 301s atop view of a portable electronic device accord-
ing to an exemplary embodiment of the present invention
when the sliding housing 1s moved rightward;

FIG. 31 1s an exploded perspective view ol a portable
clectronic device according to an exemplary embodiment of
the present invention;

FIG. 32 1s an exploded perspective view magnifying part F
shown 1n FIG. 31;
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FIG. 33 1s aperspective view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved upward;

FIG. 34 1s a front view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved upward;

FI1G. 3515 aperspective view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved downward;

FIG. 36 1s a front view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved downward,;

FI1G. 37 1s aperspective view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved leftward;

FI1G. 38 1s a top view of a portable electronic device accord-
ing to an exemplary embodiment of the present invention
when the sliding housing 1s moved leftward;

FI1G. 3915 aperspective view of a portable electronic device
according to an exemplary embodiment of the present mnven-
tion when the sliding housing 1s moved rightward; and

FI1G. 40 1s a top view of a portable electronic device accord-
ing to an exemplary embodiment of the present invention
when the sliding housing 1s moved rightward.

Throughout the drawings, 1t should be noted that like ret-
erence numbers are used to depict the same or similar ele-
ments, features and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The following description with reference to the accompa-
nying drawings 1s provided to assist in a comprehensive
understanding of exemplary embodiments of the mnvention as
defined by the claims and their equivalents. It includes vari-
ous speciiic details to assist in that understanding but these are
to be regarded as merely exemplary. Accordingly, those of
ordinary skill 1n the art will recognize that various changes
and modifications of the embodiments described herein can
be made without departing from the scope and spirit of the
invention. Also, descriptions of well-known functions and
constructions are omitted for clarity and conciseness.

As shown 1n FIGS. 1-3, akey input device 10 for a portable
clectronic device according to an exemplary embodiment of
the present invention includes a main housing 20, a sliding
housing 30, and at least one motion sensor 40. The main
housing 20 may include a microphone device 21. The sliding,
housing 30 has a display unit 31 and may include a speaker
device 32. The sliding housing 30 1s adapted to face the upper
surface of the main housing 20. Particularly, the sliding hous-
ing 30 1s coupled to the main housing 20 so that 1t can slide 1n
the upward, downward, leftward, or rightward direction on
the upper surface of the main housing 20. The motion sensors
40 are positioned on the main housing 20 to sense the move-
ment of the sliding housing 30 in any of the directions, create
a corresponding signal, and apply the signal to a controller
(not shown). Though four motion sensors 40 are illustrated,
the invention 1s not so limited and may include more or fewer
sensors as required. Furthermore, the controller may be
located 1nside the main housing 20 or elsewhere 1n the device
as space or convenience require.

The sliding housing 30 provides the user with functional or
directional 1mput similar to that of character keys, numeric
keys, game-dedicated keys, volume keys, channel switching,
keys, control keys, navigation keys and the like. For example,
using the sliding housing 30, the user may provide an input
regarding the movement of a cursor on the display unit 31.
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Alternatively, the sliding housing may be used to control a
music player wherein a first sliding direction may indicate a
“stop” command and another sliding direction may correlate
to a “play” command. Of course, these are merely 1llustrative
examples and not mtended to limit the application of the
present invention.

In an exemplary implementation, the sliding housing 30
can also slide in the diagonal direction 1in addition to the
upward, downward, leftward, and rightward directions.

As shown 1n FIGS. 1-3, the sliding device 100 of the key

input device 10 for a portable electronic device includes a
base member 110, first and second sliding members 120 and
130, a guide member 140, and first and second elastic mem-
bers 150 and 160. The base member 110 1s positioned on the
main housing 20 so that the second sliding member 130 can
be stacked thereon. As will be explained 1n more detail with
reference to the additional figures, the first sliding member
120 1s coupled to the second housing 130 while being able to
slide so that the sliding housing 30 can slide away from, that
1s relative to, the main housing 20 1n the upward direction.
The second sliding member 130 1s coupled to the base mem-
ber 110 while being able to slide so that the sliding housing 30
can slide away from the main housing 20 in the downward or
leftward/rightward direction. The guide member 140 1s posi-
tioned between the base member 110 and the second sliding
member 130 so that the sliding housing 30 can slide away
from the main housing 20 in the downward or leftward/right-
ward direction. The first elastic member 150 1s positioned
between the first and second sliding members 120 and 130 to
provide an elastic force necessary to slide the sliding housing
30 away from the main housing 20 in the upward direction.
The second elastic member 160 1s positioned between the
base member 110 and the second sliding member 130 to
provide an elastic force necessary to slide the sliding housing

30 away from the main housing 20 in the downward or left-
ward/rightward direction.

As shown 1n FIGS. 1 and 2, the base member 110 has at
least one coupling unit 111 coupled to a coupling recess 131c¢
formed on the second sliding member 130 to support the
second sliding member 130 so that i1t can slide 1n each direc-
tion.

As shown in FIGS. 1-5, the second sliding member 130 has
a guide unit 131 for guiding the sliding housing 30 so that 1t
can slide away from the main housing 20 in the upward
direction. The guide unit 131 includes a guide rib 131a and a
guide rail 1315. The guide rib 131q 1s formed on a longitudi-
nal side of the first sliding member 120 so that 1t can be
coupled to the guide rail 1315 while being able to slide. In an
exemplary implementation, guide ribs 131a are formed on
cach of both longitudinal sides of the first sliding member
120. The guide rail 1315 1s formed on each of both longitu-
dinal sides of the second sliding member 130 so that 1t 1s
coupled to the guide rib 131a while being able to slide.
Furthermore, the guide rail 1315 guides the sliding movement
of the sliding housing 30 in the upward direction.

As shown 1in FIGS. 1-6, the first elastic member 150 con-
sists of at least one torsion spring 150 having one end 151
coupled to a fixed coupling unit formed on the first sliding
member 120 and the other end 152 coupled to a protrusion
tormed on the second sliding member 130.

As shown 1n FIGS. 1, 2, and 7-16, the second elastic mem-
ber 160 consists of at least one coil spring having first and
second elastic movement units 170 and 180 positioned on
both ends thereotf so that they move in the downward or
upward/downward direction and provide elastic force as the
second sliding member 130 moves.
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As shown in FIGS. 1, 2, and 7-16, the guide member 140
includes first and second guide movement holes 141 and 142,
first and second guide movement members 143 and 144, and
first and second guide holes 145 and 146. The first and second
guide movement holes 141 and 142 are formed on the second
sliding member 130 to be coupled to the first and second
guide movement members 143 and 144 to guide their move-
ment. The first and second guide movement members 143 and
144 are coupled into the first and second guide movement
holes 141 and 142 while being able to slide so that they are
coupled to the first and second elastic movement units 170
and 180 of the second elastic member 160. The first and
second guide movement members 143 and 144 are guided
along the first and second guide movement holes 141 and 142
to move the first and second elastic movement units 170 and
180 1n the upward/downward direction when the second slid-
ing member 130 moves 1n the downward or leftward/right-
ward direction. The first and second guide holes 145 and 146
are formed on the base member 110 so that they are coupled
to coupling protrusions 193 formed on the first and second
clastic movement units 170 and 180. The first and second
guide holes 1435 and 146 guide the upward/downward move-
ment of the first and second elastic movement units 170 and
180 when the first and second guide movement units 143 and
144 move 1n the upward/downward direction.

As shown in FIGS. 7-16, the first and second guide move-
ment holes 141 and 142 have latching recesses 190 formed at
the center so that they contact the first and second guide
movement members 143 and 144 when the second sliding
member 130 1s at the 1nitial location. Furthermore, when the
second sliding member 130 slides downward, the first and
second guide movement holes 141 and 142 travel downward
together and disengage from the first gmide movement mem-
ber 143. In this case, the second guide movement member 144
remains engaged and travels together while maintaining con-
tact with the latching recess 190 and moves the second elastic
movement unit 180 so that the second elastic member 160 1s
extended/compressed.

As shown 1n FIGS. 7-16, the first and second guide move-
ment holes 141 and 142 have first and second slanted guide
surfaces 191 and 192 formed thereon, respectively, so that
they face the first and second guide movement members 143
and 144. Because the first and second guide surfaces 191 and
192 are slanted, when the second sliding member 130 slides
in the leftward/rightward direction, the first and second guide
movement members 143 and 144 slide 1n the upward/down-
ward direction together with the first and second elastic
movement units 170 and 180 in order to extend/compress the
second elastic member 160.

A procedure of operating a sliding device of a key input
device for a portable electronic device according to an exem-
plary embodiment of the present invention, which 1s con-

structed as mentioned above, will now be described 1n more
detail with reference to FIGS. 1-16.

As shown 1n FIGS. 1-3, the sliding device 100 of the key
input device 10 for a portable electronic device includes a
main housing 20, a sliding housing 30, at least one motion
sensor 40, a base member 110, first and second sliding mem-
bers 120 and 130, a guide member 140, and first and second

elastic members 150 and 160.

The second sliding member 130 1s coupled to the upper
surface of the base member 110 while being able to slide 1n
the downward or leftward/rightward direction. Particularly,
the coupling unit 111 formed on the base member 110 1s
coupled to the coupling recess 131¢ formed on the second
sliding member 130.
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The guide member 140 1s positioned between the base
member 110 and the second sliding member 130 to guide the
second sliding member 130 so that it can slide 1n the down-
ward or leftward/rightward direction.

The first sliding member 120 1s coupled to the upper sur-
face of the second sliding member 130 while being able to
slide 1n the upward direction. More specifically, the guide rib
131a of the first sliding member 120 1s coupled to the guide
rail 1315 of the second sliding member 130 while being able
to slide.

The first elastic member 150 1s positioned between the first
and second sliding members 120 and 130 to provide an elastic
force necessary to slide the first sliding member 120 1n the
upward direction. The second elastic member 160 1s posi-
tioned between the base member 110 and the second sliding
member 130 to provide an elastic force necessary to slide the
second sliding member 130 1n the downward or leftward/
rightward direction.

In this condition, the base member 110 1s fastened to the
main housing 20, and the first sliding member 120 1s fastened
to the sliding housing 30.

In the illustrated example, the main housing 20 has four
motion sensors 40 positioned on its upper, lower, left, and
right surfaces to sense the movement of the sliding housing 30
in each direction and create a corresponding signal. Of
course, this 1s merely for example and the present invention 1s
not limited there to.

As shown 1n FIGS. 4-6, when the user wants to provide a
key 1nput, for example to operate a character key, a numeric
key, a game-dedicated key, a volume key, a channel switching
key, a navigation key, a control key and the like, provided by
the sliding housing 30, the user may slide the sliding housing
30 away from the main housing 20 1n the upward direction or
the diagonal direction.

As shown 1n FIG. §, the first sliding member 120 slides
together with the sliding housing 30, and the guide rib 131a of
the first sliding member 120 slides along the guide rail 1315
of the second sliding member 130 in the upward direction.

When the sliding housing 30 slides 1in the upward direction,
a motion sensor 40, for example the motion sensor 40 on the
upper side of the main housing 20, senses the movement,
creates a corresponding signal, and applies the signal to the
controller (not shown). In an exemplary implementation, the
controller may reside in the main housing 20.

Depending on the mput signal, the controller enables the
user to provide an 1nput to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

I1 the user releases the sliding housing 30, 1t returns to 1ts
original location by means of the first elastic member 150.
The sliding housing 30 and the main housing 20 remain
facing each other.

As shown 1n FIGS. 7-10, when the user moves the sliding
housing 30 downward, the first and second sliding members
120 and 130 move together in the downward direction as do
the first and second guide holes 141 and 142 formed on the
second sliding member 130.

As shown in FIGS. 8-10, the second guide movement
member 144 1n the second guide movement hole 142 moves
together with the latching recess 190 formed on the second
guide movement hole 142 while making contact with 1t. Also,
the first gmde movement member 143 1n the first gmide move-
ment hole 141 disengages from the latching recess 190
formed on the first guide movement hole 141.

The second guide movement member 144 moves down-
ward together with the latching recess 190 of the second guide
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movement hole 142. The second elastic movement unit 180
also moves 1n the downward direction.

The downward movement of the second elastic movement
unit 180 extends the second elastic member 160.

The first elastic movement unit 170 engages with the first
guide hole 145 and stops moving further.

As shown 1n FIGS. 9 and 10, the second elastic movement
unit 180 moves downward along the second guide hole 146
and extends the second elastic member 160 while the first
clastic movement unit 170 engages with the first guide hole
145.

A motion sensor 40, for example the motion sensor 40 on
the lower side of the main housing 20, senses the movement,
creates a corresponding signal, and applies the signal to the
controller (not shown). Again, the controller may be located
in the main housing 20.

Depending on the mput signal, the controller enables the
user to provide an input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

If the user releases the sliding housing 30, the second
clastic member 160 1s compressed again and returns to the
original location. At the same time, the second elastic move-
ment unit 180 and the first and second sliding members 120
and 130 return to the original location. The sliding housing 30
and the main housing 20 stay facing each other.

As shown 1n FIGS. 11-14, when the user slides the sliding
housing 30 in the leftward direction, the first and second
sliding members 120 and 130 move together 1n the leftward
direction. The first and second guide movement members 143
and 144 escape from the latching recesses 190 and are guided
along the first slanted guide surface 191.

As shown 1n FIGS. 13 and 14, the first and second gude
movement members 143 and 144 move along the first slanted
guide surface 191 1n the upward/downward direction, and
extend the second elastic member 160.

One of the motion sensors 40, for example the motion
sensor 40 on the left side of the main housing 20, senses the
movement, creates a corresponding signal, and applies the
signal to the controller (not shown). Again, the controller may
be located 1n the main housing 20.

Depending on the input signal, the controller enables the
user to provide an 1input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation keys, control key and the like.

If the user releases the sliding housing 30, the second
clastic member 160 1s compressed again and returns to the
original location. The first and second guide movement mem-
bers 143 and 144 return to the original location and contact
the latching recesses 190 after being inserted into them. The
second elastic movement unit 180 and the first and second
sliding members 120 and 130 return to the original location
together. The sliding housing 30 and the main housing stay
facing each other.

As shown 1n FIGS. 15 and 16, when the user slides the
sliding housing 30 1n the rightward direction, the first and
second sliding members 120 and 130 move together 1n the
rightward direction. The first and second guide movement
members 143 and 144 escape from the latching recesses 190
and are guided along the second slanted guide surface 192.

The first and second guide movement members 143 and
144 move along the second slanted guide surface 192 1n the
upward/downward direction, and extend the second elastic
member 160.

One of the motion sensors 40, for example the motion
sensor 40 on the right side of the main housing 20, senses the
movement, creates a corresponding signal, and applies the
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signal to the controller (not shown), Again, the controller may
be located 1n the main housing 20.

Depending on the mput signal, the controller enables the
user to provide an 1input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation keys, control key and the like.

If the user releases the sliding housing 30, the second
clastic member 160 1s compressed again and returns to the
original location. The first and second guide movement mem-
bers 143 and 144 return to the original location and contact
the latching recesses 190 after being mserted into them. The
second elastic movement unit 180 and the first and second
sliding members 120 and 130 return to the original location
together. The sliding housing 30 and the main housing stay
facing each other.

A procedure of operating a sliding device of a key input
device for a portable electronic device according to another
exemplary embodiment of the present invention will now be
described 1n more detail with reference to FIGS. 17-30.

As shown 1n FIGS. 17-19, a sliding device 200 of a key
input device 10 for a portable electronic device includes a
main housing 20, a sliding housing 30, at least one motion
sensor 40, a base member 210, first and second sliding mem-

bers 220 and 230, a link member 240, and first, second, and
third elastic members 250, 260, and 270. The first and second
sliding members 220 and 230 are stacked on the base member
210 so that the sliding housing 30 can slide away from, that 1s,
relative to, the main housing 20 1n the upward, downward,
leftward, or rightward direction. The link member 240 1s
rotatably coupled to the first and second sliding members 220
and 230 so that, when the link member 240 rotates about a link
axis Al, the sliding housing 30 can slide in the leftward or
rightward direction. The first, second, and third elastic mem-
bers 250, 260, and 270 are positioned between the first and
second sliding members 220 and 230 to provide an elastic
force necessary for sliding movements of the first and second

sliding members 220 and 230.

As shown in FIGS. 17-19, the base member 210 has at least
one guide protrusion 211 formed on an end so that the guide
protrusion 211 1s coupled to a guide hole 231 formed on the
second sliding member 230 to support and guide the sliding
movement of the second sliding member 230 1n each direc-
tion.

One end 261 of the second elastic member 260 1s fastened
to an elastic fastener 212 formed on the base member 210, and
the other end 262 of the second elastic member 260 1s fas-
tened to a second elastic fastener 2365 formed on the second
sliding member 230.

In an exemplary implementation, the second elastic mem-
ber 260 consists of a coil spring.

As shown 1n FIG. 18, the base member 210 has a guide
movement hole 213 formed thereon, to which a guide mem-
ber 235 formed on the lower surface of the second sliding
member 230 1s coupled.

As shown in FIGS. 17 and 18, a rotationunit 233 formed on
the second shiding member 230 1s rotatably coupled to a
coupling hole 243 of the link member 240, and a guide stop-
per 244 of the link member 240 1s coupled to a rotation guide
unit 234 formed on the second sliding member 230. First and
second fastening protrusions 241 and 242 are formed on
respective ends of the link member 240, and are positioned
among third, fourth, and fifth elastic fasteners 236¢, 2364, and
236¢ formed 1nside the second sliding member 230.

As shown 1n FIGS. 17-19, the third elastic members 270
are lastened between the first and second fastening protru-
sions 241 and 242 and the third, fourth, and fifth elastic
fasteners 236¢, 2364, and 236e¢.
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The third elastic members 270 include first, second, third,
and fourth coil springs 271, 272, 273, and 274.

One end 271a of the first coil spring 271 1s fastened to one
end of the third elastic fastener 236¢ of the second sliding
member 230, and the other end 2715 of the first coil spring
271 1s tastened to the first fastening protrusion 241 of the link
member 240.

One end 272a of the second coil spring 272 1s fastened to
the first fastening protrusion 241 of the link member 240, and
the other end 2725 of the second coil spring 272 1s fastened to
the fourth elastic fastener 2364 of the second sliding member
230.

One end 273a of the third coil spring 273 1s fastened to the
fourth elastic fastener 2364, and the other end 2735 of the
third coil spring 273 1s fastened to the second fastening pro-
trusion 242 of the link member 240.

One end 274a of the fourth coil spring 274 1s fastened to the
second fastening protrusion 242, and the other end 2745 of
the fourth coil spring 274 1s fastened to the fifth elastic fas-
tener 236¢ of the second sliding member 230.

In this condition, one end 251 of the first elastic member
250 1s fastened to the first sliding member 220, and the other
end 252 of the first elastic member 250 1s fastened to the first
clastic fastener 2364 of the second sliding member 230. The
first elastic member 250 consists of a torsion spring.

The first sliding member 220 has guide rails 221 formed on
both lateral surfaces, and the guide rails 221 are coupled to
guide units 232 formed on both lateral surfaces of the second
sliding member 230 while being able to slide.

In this condition, the base member 210 1s fastened to the
main housing 20, and the second elastic member 260 on the
lower surface of the base member 210 1s coupled to a space
hole 20a formed on the main housing 20. The first sliding
member 220 1s fastened to the sliding housing 30.

In the illustrated example, the main housing 20 has four
motion sensors 40 on 1ts upper, lower, left, and right surfaces,
respectively, to sense the direction of movement of the sliding
housing 30 and create a corresponding signal. Of course, this
1s merely for example and the present invention 1s not limited
there to.

As shown in FIGS. 20-22, when the user wants to provide
an 1mput to operate a corresponding character key, numeric
key, game-dedicated key, volume key, channel switching key,
navigation key, control key and the like provided by the
sliding housing 30, the user slides the sliding housing 30 away
from the main housing 20 i1n the upward direction or the
diagonal direction.

As shown 1n FIGS. 20 and 21, the first sliding member 220
slides together with the sliding housing 30, and the guide rails
221 of the first sliding member 220 slide along the guide units
232 of the second sliding member 230 1n the upward direc-
tion.

When the sliding housing 30 slides in the upward direction,
a motion sensor 40, for example the motion sensor 40 on the
upper side of the main housing 20, senses the movement,
creates a corresponding signal, and applies the signal to the
controller (not shown) which may be located 1n the main
housing 20.

Depending on the iput signal, the controller enables the
user to provide an 1input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation keys, control keys and the like.

If the user releases the sliding housing 30, as shown in
FIGS. 21 and 22, it returns to its original location by means of
the elastic force from the first elastic member 250. The sliding,
housing 30 and the main housing 20 stay facing each other.
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If the user moves the shiding housing 30 away from the
main housing 20 in the downward direction, as shown in
FIGS. 23-26, a motion sensor 40, for example the motion
sensor 40 on the lower side of the main housing 20, senses the
movement, creates a corresponding signal, and applies the
signal to the controller (not shown).

Depending on the mput signal, the controller enables the
user to provide an input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

When the first and second sliding members 220 and 230
slide together, as shown in FIGS. 23, 25, and 26, the second
clastic fastener 23656 of the second sliding member 230 moves
accordingly, and the second elastic member 260, which 1s
fastened to the second elastic fastener 2365, 1s extended.

The guide member 235 of the second sliding member 230
also moves 1n the downward direction while being guided
along the guide movement hole 213 formed on the base
member 210.

If the user releases the sliding housing 30, as shown 1n
FIGS. 23-26, the sliding housing 30 returns to 1ts original
location. The second elastic member 260, which has been
extended, 1s compressed again, and the resulting elastic force
causes the first and second sliding members 220 and 230 to
slide and return to their original locations. The guide member
235 also moves while being guided along the guide move-
ment hole 213.

If the user moves the shiding housing 30 away from the
main housing 20 1n the leftward direction, as shown in FIGS.
27 and 28, a motion sensor 40, for example the motion sensor
40 on the left side of the main housing 20, senses the move-
ment, creates a corresponding signal, and applies the signal to
the controller (not shown).

Depending on the mput signal, the controller enables the
user to provide an input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

As shown in FIG. 28, 1T the sliding housing 30 moves 1n the
leftward direction, the first and second sliding members 220
and 230 slide together. In addition, the link member 240
rotates 1n the leftward direction about the link axis Al.

The link member 240 has aY-shaped configuration, and the
first and second fastening protrusions are formed on respec-
tive ends of the Y-shaped link member 240.

The gwmde stopper 244 1s formed on an end of the link
member 240 lying opposite the ends of the link member 240,
on which the first and second fastening protrusions 241 and
242 are formed, about the coupling hole 243 formed at the
center of the link member 240. Theretore, the first and second
fastening protrusions 241 and 242 rotate 1n the leftward direc-
tion, while the guide stopper 244 rotates 1n the rightward
direction.

In other words, the link member 240 has a Y-shaped con-
figuration, and the first and second fastening protrusions are
formed on respective ends of the link member 240 lying
opposite the end of the link member 240 on which the guide
stopper 244 1s formed.

As shown i FIGS. 27 and 28, the guide stopper 244 limits
the rotation as 1t 1s guided and moved by the rotation guide
unit 234. The guide member 235 of the second sliding mem-
ber 230 moves in the leftward direction along the guide move-
ment hole 213 of the base member 210.

As shown in FIG. 28, when the first and second fastening
protrusions 241 and 242 rotate 1n the leftward direction, they
compress the first coil spring 271 positioned between the
third elastic fastener 236¢ and the first fastening protrusion
241 and extend the second coil spring 272 positioned between
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the first fastening protrusion 241 and the fourth elastic fas-
tener 2364d. In addition, the third coil spring 273 between the
fourth elastic fastener 2364 and the second fastenming protru-
sion 242 1s compressed, while the fourth coil spring 274
between the second fastening protrusion 242 and the fifth
clastic fastener 236¢ 15 extended.

One end 261 of the second elastic member 260 1s fastened
to the elastic fastener 212 of the base member 210, and the
other end 262 1s fastened to the second elastic fastener 2365.
Theretfore, when the second sliding member 230 moves 1n the
leftward direction, the second elastic fastener 2365 of the
second sliding member 230 moves together 1n the leftward
direction and extends the second elastic member 260.

If the user releases the sliding housing 30, 1t returns to its
original location on the main housing 20.

The first and second sliding members 220 and 230 also
return to their original locations, and the link member 240
rotates about the link axis Al and returns to 1ts original loca-
tion.

Asshown in FIGS. 27 and 28, the first and second fastening
protrusions 241 and 242 of the link member 240 are rotated
from the left to the right by the third elastic members 270,
which include the first, second, third, and fourth coil springs
271, 272, 273, and 274, respectively. The first coil spring
between the third elastic fastener 236¢ and the first fastening,
protrusion 241 1s extended again after 1t has been compressed.
The second coil spring 272 between the first fastening pro-
trusion 241 and the fourth elastic fastener 2364 1s compressed
again after 1t has been extended. The third coil spring 273
between the fourth elastic fastener 2364 and the second fas-
tening protrusion 242 1s extended again after it has been
compressed. The fourth coil spring 274 between the second
fastening protrusion 242 and the fifth elastic fastener 236¢
returns to its original location after i1t has been extended.

The second elastic member 260, which has been extended,
slides the second elastic fastener 2365 of the second sliding
member 230 from the lett to the right.

The guide stopper 244 1s guided and moved by the rotation
guide unit 234 until 1t returns to 1ts original location. The
guide member 235 of the second sliding member 230 also
moves from the left to the right along the guide movement
hole 213 of the base member 210 until 1t returns to 1ts original
location.

As shown 1n FIGS. 29 and 30, 1f the user moves the sliding
housing 30 away from the main housing 20 in the rightward
direction, a motion sensor 40, for example the motion sensor
40 on the right side of the main housing 20, senses the move-
ment, creates a corresponding signal, and applies the signal to
the controller (not shown).

Depending on the mput signal, the controller enables the
user to provide an input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

As shown 1n FIG. 30, when the sliding housing 30 moves 1n
the rightward direction, the first and second sliding members
220 and 230 slide together, and the link member 240 rotates 1n
the rightward direction about the link axis Al.

The first and second fastening protrusions 241 and 242
rotate 1n the rightward direction, while the guide stopper 244
rotates 1n the leftward direction. That 1s, because the guide
stopper 244 1s formed on an end of the link member 240 lying
opposite the ends of the link member 240 on which the first
and second fastening protrusions 241 and 242 are formed, and
because the coupling hole 243 1s formed at the center of the
link member 240, the first and second fastening protrusions
241 and 242 rotate 1n the rightward direction, while the guide
stopper 244 rotate 1n the leftward direction.
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The guide stopper 244 limits the rotation of the link mem-
ber 240 because 1t 1s guided and moved by the rotation guide
unit 234. The guide member 235 of the second sliding mem-
ber 230 moves 1n the rightward direction along the guide
movement hole 213 of the base member 210.

As shown in FIG. 30, when the first and second fastening
protrusions 241 and 242 rotate in the rightward direction, they
extend the first coil spring 271 positioned between the third
clastic fastener 236¢ and the first fastening protrusion 241 and
compress the second coil spring 272 positioned between the
first fastening protrusion 241 and the fourth elastic fastener
2364d. In addition, the third coil spring 273 between the fourth
clastic fastener 2364 and the second fastening protrusion 242
1s extended, while the fourth coil spring 274 between the
second fastening protrusion 242 and the fifth elastic fastener
236¢ 1s compressed.

When the second sliding member 230 moves in the right-
ward direction, the second elastic fastener 23654 of the second
sliding member 230 moves together 1n the rightward direction
and extends the second elastic member 260.

I1 the user releases the sliding housing 30, 1t returns to 1ts
original location on the main housing 20.

The first and second sliding members 220 and 230 also
return to their original locations, and the link member 240
rotates about the link axis Al and returns to 1ts original loca-
tion.

As shown 1n FIG. 30, the first and second fastening protru-
s1ons 241 and 242 of the link member 240 are rotated from the
right to the left by the third elastic members 270, which
include the first, second, third, and fourth coil springs 271,
272, 273, and 274, respectively. The first coil spring 271
between the third elastic fastener 236¢ and the first fastening
protrusion 241 1s compressed again aiter ithas been extended.
The second coil spring 272 between the {irst fastening pro-
trusion 241 and the fourth elastic fastener 2364 1s extended
again after 1t has been compressed. The third coil spring 273
between the fourth elastic fastener 2364 and the second fas-
tening protrusion 242 i1s compressed again after it has been
extended. The fourth coil spring 274 between the second
fastening protrusion 242 and the fifth elastic fastener 236¢ 1s
extended again after 1t has been compressed.

The second elastic member 260, which has been extended,
slides the second elastic fastener 2365 of the second sliding
member 230 from the right to the left until 1t returns to its
original location.

The guide stopper 244 15 guided and moved by the rotation
guide umt 234 until 1t returns to 1ts original location. The
guide member 235 of the second slhiding member 230 also
moves from the right to the left along the guide movement
hole 213 of the base member 210 until 1t returns to its original
location.

A procedure of operating a sliding device of a key mput
device for a portable electronic device according to another
exemplary embodiment of the present invention will now be
described in more detail with reference to FIGS. 31-40.

As shown 1n FIGS. 31 and 32, the sliding device 200 of the
key input device 10 for a portable electronic device includes
a main housing 20, a sliding housing 30, at least one motion
sensor 40, a base member 210, first and second sliding mem-
bers 220 and 230, a link member 240, first and third elastic
members 250 and 270, and at least one fourth elastic member
300. The first and second sliding members 220 and 230 are
stacked on the base member 210 so that the sliding housing 30
can slide away from the main housing 20 in the upward,
downward, leftward, or rightward direction. The link member
240 15 rotatably coupled to the first and second sliding mem-

bers 220 and 230 so that, when the link member 240 rotates
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about a link axis Al, the sliding housing 30 can slide 1n the
leftward or rightward direction. The first and third elastic
members 250 and 270 are positioned between the first and
second sliding members 220 and 230 to provide elastic force
necessary for sliding movements of the first and second slid-
ing members 220 and 230.

As shown 1n FIG. 32, the fourth elastic members 300 are
positioned on the second sliding member 230 to provide an
additional elastic force necessary for sliding movements of
the first and second sliding members 220 and 230 1in the
downward and leftward/rightward directions. The fourth
clastic members 300 1include at least one spring, one end 301
of which 1s fastened to an elastic fastener 210a formed on the
base member 210, and the other end 302 of the spring 300 1s
fastened to an elastic fastener 2302 formed on the second
sliding member 230.

The elastic fasteners 210a of the base member 210 extend
through and are coupled to at least one guide locking unit
2301 formed on the second sliding member 230.

As shown 1n FIGS. 31 and 32, the guide locking units 2301
have a “+”-shaped conﬁguratlon Particularly, the guide lock-
ing units 2301 1nclude first locking holes 2301a adapted to
move together and engage with or disengage from the elastic
fasteners 210a of the base member 210, when the first and
second sliding members 220 and 230 slide 1n the downward
direction, 1n order to limit the sliding movements of the first
and second sliding members 220 and 230 1n the leftward/

rightward direction.

The gmide locking units 2301 also include second locking
holes 23015 positioned adjacent to the first locking holes
2301a and adapted to move together and engage with or
disengage from the elastic fasteners 210a of the base member
210, when the first and second sliding members 220 and 230
slide 1n the leftward/rightward direction, 1n order to limit the
sliding movements of the first and second sliding members
220 and 230 1n the upward/downward direction.

The link member 240 i1s rotatably coupled 1nside the sec-
ond sliding member 230. A link coupling protrusion 2435
extends through a coupling hole 243 formed at the center of
the link member 240, as well as through a rotation unit 233
formed on the second sliding member 230, for the rotatable
coupling.

As shown 1in FIGS. 33 and 34, when the user wants to
provide an 1mnput to operate a character key, a numeric key, a
game-dedicated key, a volume key, a channel switching key,
a navigation key, a control key and the like provided by the
sliding housing 30, the user slides the sliding housing 30 away
from the main housing 20 in the upward direction.

As shown 1n FI1G. 34, the first sliding member 220 slides
together with the shdlng housing 30 and the guide r1ib 221 of
the first sliding member 220 slides along the guide unit 232 of
the second sliding member 230 1n the upward direction.

When the sliding housing 30 slides in the upward direction,
a motion sensor 40, for example the motion sensor 40 on the
upper side of the main housing 20, senses the movement,
creates a corresponding signal, and applies the signal to the
controller (not shown). In an exemplary implementation, the
controller 1s located 1n the main housing 20.

Depending on the iput signal, the controller enables the
user to provide an 1input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

Asshownin FIGS. 33 and 34, if the user releases the sliding
housing 30, 1t returns to 1ts original location by means of the
clastic force from the first elastic member 250. The sliding
housing 30 and the main housing 20 remain facing each other.
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When the user slides the sliding housing 30 away from the
main housing 20 in the downward direction, as shown in
FIGS. 35 and 36, a motion sensor 40, for example the motion
sensor 40 on the lower side of the main housing 20 senses the
movement, creates a corresponding signal, and applies the
signal to the controller (not shown).

Depending on the mput signal, the controller enables the
user to provide an input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

As shown 1n FIGS. 35 and 36, the first and second sliding
members 220 and 230 slide together, and the elastic fasteners
2302 ofthe second sliding member 230 also move. The fourth
clastic members 300 fastened to the elastic fasteners 2302 are
then extended.

The guide locking units 2301 of the second sliding member
230 also move 1n the downward direction, and are coupled to
the elastic fasteners 210a formed on the base member 210.
The elastic fasteners 210a of the base member 210 are
coupled to the first locking holes 2301a of the guide locking
units 2301, which then limait the sliding movements of the first
and second sliding members 220 and 230 in the leftward/
rightward direction.

If the user releases the sliding housing 30, as shown 1n
FIGS. 35 and 36, the sliding housing 30 returns to 1ts original
location. The first and second sliding members 220 and 230
also slide and return to their original locations by means of the
clastic force from the fourth elastic members 300 which are
compressed after having been extended. The first locking
holes 2301a of the guide locking units 2301 also move
together and disengage from the elastic fasteners 210aq of the
base member 210. As a result, the guide locking units 2301
are unlocked from the base member 210.

When the user slides the sliding housing 30 away from the
main housing 20 in the leftward direction, as shown 1n FIGS.
3’7 and 38, a motion sensor 40, for example the motion sensor
40 on the left side of the main housing 20, senses the move-
ment, creates a corresponding signal, and applies the signal to
the controller (not shown).

Depending on the mput signal, the controller enables the
user to provide an 1iput to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

As shown 1n FIG. 38, 1f the sliding housing 30 moves in the
leftward direction, the first and second sliding members 220
and 230 slide together. In addition, the link member 240
rotates 1n the leftward direction about the link axis Al.

The gwmde stopper 244 1s formed on an end of the link
member 240 lying opposite the ends of the link member 240,
on which the first and second fastening protrusions 241 and
242 are formed, about the coupling hole 243 formed at the
center of the link member 240. Therefore, the first and second
fastening protrusions 241 and 242 rotate 1n the leftward direc-
tion, while the guide stopper 244 rotates i the rightward
direction.

In other words, the link member 240 has a Y-shaped con-
figuration, and the first and second fastening protrusions are
formed on respective ends of the link member 240 lying
opposite the end of the link member 240 on which the guide
stopper 244 1s formed.

As shown 1n FIGS. 37 and 38, the guide stopper 244 limits
the rotation as 1t 1s guided and moved by the rotation guide
unit 234.

As shown in FIG. 38, when the first and second fastening
protrusions 241 and 242 rotate 1n the leftward direction, they
compress the first coil spring 271 positioned between the
third elastic fastener 236¢ and the first fastening protrusion
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241 and extend the second coil spring 272 positioned between
the first fastening protrusion 241 and the fourth elastic fas-
tener 2364. In addition, the third coil spring 273 between the
tourth elastic fastener 2364 and the second fastening protru-
sion 242 1s compressed, while the fourth coil spring 274

between the second fastening protrusion 242 and the fifth
clastic fastener 236¢ 1s extended.

As shown 1in FIG. 38, one end 301 of the fourth elastic
member 300 1s fastened to the elastic fastener 210a of the base
member 210, and the other end 302 1s fastened to the elastic
fastener 2302 of the second sliding member 230 so that, when
the second sliding member 230 moves in the leftward direc-
tion, the elastic fastener 2302 of the second sliding member
230 moves together 1n the leftward direction and extends the
tourth elastic member 300.

The guide locking unit 2301 of the second sliding member
230 also moves 1n the leftward direction, and the second
locking umt 23015 of the guide locking unit 2301 moves
together to be coupled to the elastic fastener 210a of the base
member 210. The guide locking unit 2301 1s locked onto the
base member 210 and limits the sliding movements of the first
and second sliding members 220 and 230 1n the upward/
downward direction.

If the user releases the sliding housing 30, it returns to its
original location on the main housing 20.

The first and second sliding members 220 and 230 also
return to their original locations, and the link member 240
rotates about the link axis Al until 1t returns to its original
location.

As shown 1n FIGS. 37 and 38, the first and second fastening,
protrusions 241 and 242 of the link member 240 are rotated
from the left to the right by the third elastic members 270,
which include the first, second, third, and fourth coil springs
271, 272, 273, and 274, respectively. The first coil spring
between the third elastic fastener 236¢ and the first fastening
protrusion 241 1s extended again aiter 1t has been compressed.
The second coil spring 272 between the first fastening pro-
trusion 241 and the fourth elastic fastener 2364 1s compressed
again after 1t has been extended. The third coil spring 273
between the fourth elastic fastener 2364 and the second fas-
tening protrusion 242 1s extended again after it has been
compressed. The fourth coil spring 274 between the second
fastening protrusion 242 and the fifth elastic fastener 236¢
returns to its original location after i1t has been extended.

As shown 1n FIG. 38, the fourth elastic members 300,
which have been extended, are compressed and slide the
clastic fasteners 2302 of the second sliding member 230 from

the left to the nght.

The guide locking units 2301 also move from the left to the
right, and the second locking holes 23015 of the guide locking,
units 2301 disengage from the elastic fasteners 210a of the
base member 210 and return to their original locations. As a
result, the guide locking units 2301 are unlocked from the
base member 210.

As shown 1n FIGS. 39 and 40, 1f the user moves the sliding
housing 30 away from the main housing 20 in the rightward
direction, a motion sensor 40, for example the motion sensor
40 on the right side of the main housing 20, senses the move-
ment, creates a corresponding signal, and applies the signal to
the controller (not shown).

Depending on the input signal, the controller enables the
user to provide an input to operate the corresponding charac-
ter key, numeric key, game-dedicated key, volume key, chan-
nel switching key, navigation key, control key and the like.

As shown 1n FIG. 40, when the sliding housing 30 moves 1n
the rightward direction, the first and second sliding members
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220 and 230 slide together, and the link member 240 rotates 1n
the nghtward direction about the link axis Al.

The first and second fastening protrusions 241 and 242
rotate 1n the rightward direction, while the guide stopper 244
rotates 1n the leftward direction, because the guide stopper
244 15 formed on an end of the link member 240 lying oppo-
site the ends of the link member 240, on which the first and
second fastening protrusions 241 and 242 are formed, respec-
tively, about the coupling hole 243 formed at the center of the
link member 240.

The guide stopper 244 limits the rotation as 1t 1s guided and
moved by the rotation guide unit 234.

As shown 1n FIG. 40, when the first and second fastening
protrusions 241 and 242 rotate in the rightward direction, they
extend the first coil spring 271 positioned between the third
clastic fastener 236¢ and the first fastening protrusion 241 and
compress the second coil spring 272 positioned between the
first fastening protrusion 241 and the fourth elastic fastener
236d. In addition, the third coil spring 273 between the fourth
clastic fastener 2364 and the second fastening protrusion 242
1s extended, while the fourth coil spring 274 between the
second fastening protrusion 242 and the {ifth elastic fastener
236¢ 15 compressed.

When the second sliding member 230 moves in the right-
ward direction, the elastic fasteners 2302 of the second slid-
ing member 230 move together 1n the rnightward direction and
extend the fourth elastic members 300.

At the same time, as shown 1n FIG. 40, the guide locking
units 2301 of the second sliding member 230 move together
in the rightward direction, and the second locking units 23015
of the guide locking units 2301 move together to be coupled
to the elastic fasteners 210a of the base member 210. The
guide locking units 2301 are locked onto the base member
210 and limait the sliding movements of the first and second
sliding members 220 and 230 1n the upward/downward direc-
tion.

I1 the user releases the sliding housing 30, 1t returns to 1ts
original location on the main housing 20.

The first and second sliding members 220 and 230 also
return to their original locations, and the link member 240
rotates about the link axis Al and returns to its original loca-
tion.

As shown 1n FIG. 40, the first and second fastening protru-
s1ons 241 and 242 of the link member 240 are rotated from the
right to the left by the third elastic members 270, which
include the first, second, third, and fourth coil springs 271,
272,273, and 274. The first coil spring 271 between the third
clastic fastener 236¢ and the first fastening protrusion 241 1s
compressed again after 1t has been extended. The second coil
spring 272 between the first fastening protrusion 241 and the
fourth elastic fastener 2364 1s extended again after 1t has been
compressed. The third coil spring 273 between the fourth
clastic fastener 2364 and the second fastening protrusion 242
1s compressed again after 1t has been extended. The fourth coil
spring 274 between the second fastening protrusion 242 and
the fifth elastic fastener 236¢ 1s extended again after it has
been compressed.

As shown 1n FIG. 40, the fourth elastic members 300,
which have been extended, are compressed and slide the
clastic fasteners 2302 of the second sliding member 230 from
the right to the left.

The guide locking units 2301 also move from the right to
the left, and the second locking holes 23015 of the guide
locking units 2301 disengage from the elastic fasteners 210q
of the base member 210 and return to their original locations.
As a result, the guide locking units 2301 are unlocked from
the base member 210.
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As mentioned above, the sliding device of a key input
device for a portable electronic device according to an exem-
plary embodiment of the present invention 1s advantageous in
that the sliding housing equipped with a display unit 1s
adapted to slide 1n four directions and 1s used as a key 1mnput
device mstead of the existing direction and navigation keys so
that key inputs can be made easily and that the terminal can be
compact and slim.

While the invention has been shown and described with
reference to certain exemplary embodiments thereot, it will
be understood by those skilled in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the
appended claims.

For example, the present invention 1s applicable to every
type of portable terminal.

What 1s claimed 1s:

1. A portable electronic device, comprising:

a main housing;

a sliding housing coupled to the main housing while being
able to slide in upward, downward, leftward, rightward,
and diagonal directions on the main housing; and

at least one motion sensor for sensing a movement of the
sliding housing, for creating a corresponding signal, and
for applying the signal to a controller.

2. The portable electronic device as claimed 1n claim 1,
wherein the movement of the sliding housing provides a
corresponding 1put corresponding to at least one of a char-
acter key, a numeric key, a game-dedicated key, a volume key,
a channel switching key, a navigation key and a control key
depending on the direction of the movement.

3. The portable electronic device as claimed 1n claim 1,
turther comprising an elastic member, wherein the elastic
member returns the sliding housing to an original location
alter the sliding housing slides in one of the upward, down-
ward, leftward, and nghtward directions on the main housing.

4. A portable electronic device comprising:

a main housing;

a sliding housing coupled to the main housing while being
able to slide in upward, downward, leftward, rightward,
and diagonal directions on the main housing;

at least one motion sensor for sensing a movement of the
sliding housing, for creating a corresponding signal, and
for applying the signal to a controller;

a base member;

first and second sliding members coupled to the base mem-
ber to slide the sliding housing away from the main
housing 1n each direction;

a guide member mounted between the base member and
the second sliding member to guide the sliding housing
so as to slide away from the main housing in the down-
ward or leftward/rightward direction; and

at least one first elastic member and at least one second
clastic member to provide an elastic force necessary to
slide the first and second sliding members.

5. The portable electronic device as claimed 1n claim 4,
wherein the base member comprises at least one coupling unit
for coupling to a coupling recess on the second sliding mem-
ber, the coupling unit supporting the second sliding member
to slide 1n each direction.

6. The portable electronic device as claimed in claim 4,
wherein the second sliding member comprises a guide unit
for guiding the sliding housing to slide away from the main
housing in the upward direction.

7. The portable electronic device as claimed 1n claim 6,
wherein the guide unit comprises:
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at least one guide rib on a lateral surface of the first sliding
member; and

at least one guide rail on a lateral surface of the second
sliding member to be coupled to the at least one guide r1b
while being able to slide, the at least one guide rail for
guiding the sliding housing to slide 1n the upward direc-
tion.

8. The portable electronic device as claimed 1n claim 4,
wherein the at least one first elastic member comprises at least
one torsion spring positioned between the first and second
sliding members to provide an elastic force necessary to slide
the first sliding member 1n the upward direction, a first end of
the torsion spring being coupled to the first sliding member, a
second end of the torsion being coupled to the second sliding
member.

9. The portable electronic device as claimed 1n claim 4,
wherein the at least one second elastic member comprises at
least one coil spring positioned between the base member and
the second sliding member to provide an elastic force neces-
sary to slide the second sliding member 1n the downward or
lettward/rightward direction, the coil spring having first and
second elastic movement units on each end, respectively, to
move aiter the second sliding member 1n the upward/down-
ward direction and provide an elastic force.

10. The portable electronic device as claimed 1n claim 9,
wherein the gumide member comprises:

first and second guide movement holes on the second slid-
ing member;

first and second guide movement members coupled into the
first and second guide movement holes while being able
to slide, lower surfaces of the first and second guide
movement members being coupled to the first and sec-
ond elastic movement units of the second elastic mem-
ber, the first and second guide movement members being
guided along the first and second guide movement holes
to move the first and second elastic movement units in
the upward/downward direction when the second slid-
ing member moves; and

first and second guide holes on the base member to be
coupled to coupling protrusions on the first and second
clastic movement units, the first and second guide holes
guiding the first and second elastic movement units to
move 1n the upward/downward direction when the first
and second guide members move 1n the upward/down-
ward direction.

11. The portable electronic device as claimed 1n claim 10,
turther comprising latching recesses on central portions of the
first and second guide movement holes, respectively, so that
the latching recesses contact the first and second guide move-
ment members when the second sliding member 1s at an 1n1tial
location and that, when the second sliding member slides 1n
the downward direction, the first and second guide movement
holes move together 1n the downward direction and disengage
from the first guide movement member, the second guide
movement member moving together while maintaining con-
tact and moving the second elastic movement unit so that the
second elastic member 1s extended/compressed, and slanted
guide surfaces are on the first and second guide movement
holes so that the slanted guide surfaces face the first and
second guide movement members and that, when the second
sliding member slides 1n the leftward/rightward direction, the
first and second guide movement members slide 1n the
upward/downward direction, the first and second elastic
movement units moving together in the upward/downward
direction so that the second elastic member 1s extended/com-
pressed.
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12. A portable electronic device comprising:

a main housing;

a sliding housing coupled to the main housing while being
able to slide 1n upward, downward, leftward, and right-
ward directions on the main housing;

at least one motion sensor for sensing a movement of the
sliding housing in each direction, for creating a corre-
sponding signal, and for applying the signal to a control-
ler 1mnside the main housing;

a base member;

first and second sliding members coupled to the base mem-
ber to slide the sliding housing away from the main
housing in each direction;

a link member rotatably coupled between the first and the
second sliding members so that, when the link member
rotates about a link shatt, the sliding housing slides 1n the
leftward/rightward direction; and

at least one first elastic member, at least one second elastic
member, and at least one third elastic member to provide
an elastic force necessary to slide the first and second
sliding members.

13. The portable electronic device as claimed 1n claim 12,
wherein the base member 1s coupled to the main housing, the
base member comprises at least one guide protrusion on each
of both ends to be coupled to a guide hole on the second
sliding member, the guide protrusion for supporting and guid-
ing the second sliding member to slide 1n each direction, and
the base member comprises an elastic fastener fastened to a
first end of the second elastic member.

14. The portable electronic device as claimed 1n claim 13,
wherein the second sliding member comprises:

at least one guide hole on the second sliding member and
coupled to the guide protrusion on the base member
while being able to make a gmide movement;

guide units on both lateral surfaces of the second sliding
member, respectively, to guide the first sliding member
fastened to the sliding housing so that the first sliding
member can slide away from the main housing in the
upward direction;

a rotation unit inside the second sliding member and rotat-
ably coupled to the link shait of the link member;

a rotation guide unit adjacent to the rotation unit and
coupled to the link member to guide rotation of the link
member;

at least one guide member on a lower surface of the second
sliding member and adapted to make a guide movement
along a guide movement hole on the base member when
the first and second sliding members are slid so that the
first and second sliding members can slide 1n the down-
ward direction and leftward/rightward direction; and

at least one elastic fastener on the second sliding member
and fastened to a first end of the first, second, and third
clastic members.

15. The portable electronic device as claimed 1n claim 14,
wherein the at least one elastic fastener comprises first, sec-
ond, third, fourth, and fifth elastic fasteners, the first elastic
fastener 1s fastened to the first end of the first elastic member,
the second elastic fastener 1s fastened to the first end of the
second elastic member, and the third, fourth, and fifth elastic
fasteners are fastened to first ends of the third elastic mem-
bers.

16. The portable electronic device as claimed 1n claim 14,
wherein the link member comprises a Y-shaped configura-
tion, first and second fastening protrusions are on a first end of
the link member and fastened to the third elastic members, a
coupling hole on a central portion of the link member to
provide the link shaft and to be rotatably coupled to the
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rotation unit, and a guide stopper on a second end of the link
member to be coupled to the rotation guide unit so that rota-
tion of the link member 1s guided and limated.

17. The portable electronic device as claimed 1n claim 135,
wherein the first elastic member comprises at least one tor-
sion spring positioned between the first and second sliding
members to provide an elastic force necessary to slide the first
sliding member 1n the upward direction, wherein the at least
one torsion spring comprises a lirst end fastened to the first
sliding member and a second end fastened to the first elastic
fastener of the second sliding member.

18. The portable electronic device as claimed 1n claim 15,
wherein the second elastic member comprises a torsion
spring positioned on a lower portion of the base member to
provide an elastic force necessary to slide the first and second
sliding members 1n the downward and leftward/rightward
direction, wherein the torsion spring has a first end fastened to
the elastic fastener on the base member and a second end
fastened to the second elastic fastener on the second sliding
member.

19. The portable electronic device as claimed 1n claim 15,
wherein the third elastic member comprises at least one coil
spring positioned on an inner surface of the second sliding
member and adapted to be compressed and extended repeat-
edly to provide an elastic force necessary to slide the first and
second sliding members 1n the leftward/rightward direction,
the at least one coil spring comprises first, second, third, and
fourth coil springs, the first coil spring comprises a first end
fastened to the first end of the third elastic fastener of the
second sliding member and a second end fastened to the first
fastening protrusion of the link member, the second coil
spring comprises a first end fastened to the first fastening
protrusion of the link member and a second end fastened to
the fourth elastic fastener of the second sliding member, the
third coil spring comprises a first end fastened to the fourth
clastic fastener and a second end fastened to the second fas-
tening protrusion of the link member, and the fourth coil
spring comprises a first end fastened to the second fastening
protrusion and a second end fastened to the fifth elastic fas-
tener of the second sliding member.

20. The portable electronic device as claimed in claim 19,
wherein the first and second fastening protrusions are posi-
tioned between the third, fourth, and fifth elastic fasteners,
and the first, second, third, and fourth coil springs are posi-
tioned between the third, fourth, and fifth elastic fasteners and
the first and second fastening protrusions and adapted to be
compressed and extended repeatedly to provide the fastening
protrusions with an elastic force when the sliding housing
slides 1n the leftward/rightward direction.

21. The portable electronic device as claimed in claim 12,
wherein the main housing has a space hole to accommodate
the second elastic member and provide an elastic force.

22. A portable electronic device comprising;:
a main housing;

a sliding housing coupled to the main housing while being
able to slide 1n upward, downward, leftward, and right-
ward directions on the main housing;

at least one motion sensor for sensing a movement of the
sliding housing, for creating a corresponding signal, and
for applying the signal to a controller;

a base member;

first and second sliding members coupled to the base mem-
ber to slide the sliding housing away from the main
housing in each direction;

a link member rotatably coupled between the first and the
second sliding members so that, when the link member
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rotates about a link shatt, the sliding housing slides 1n the
leftward/rightward direction;

at least one first elastic member and at least one third elastic
member to provide an elastic force necessary to slide the
first and second sliding members; and

at least one fourth elastic member positioned on the second
sliding member to provide an additional elastic force
necessary to slide the first and second sliding members
in each direction.

23. The portable electronic device as claimed 1n claim 22,
wherein the base member comprises at least one elastic fas-
tener fastened to a first end of the fourth elastic member.

24. The portable electronic device as claimed 1n claim 23,
wherein the second sliding member comprises at least one
guide locking unit coupled to the elastic fastener of the base
member while extending through the elastic fastener so that,
when the first and second sliding members slide, the guide
locking unit moves together to engage with or disengage from
the elastic fastener of the base member and limits movements
of the first and second sliding members, and the second slid-
ing member comprises at least one elastic fastener fastened to
the first end of the fourth elastic member.

25. The portable electronic device as claimed 1n claim 24,
wherein the guide locking unit has a “+”-shaped configura-
tion.

10

15

20

26

26. The portable electronic device as claimed 1n claim 24,

wherein the guide locking unit comprises:

a first locking hole adapted to move together when the first
and second sliding members slide 1n the downward
direction so that the first locking hole engages with or
disengages from the elastic fastener of the base member
and limits sliding movements of the first and second
sliding members 1n the leftward/rightward direction;
and

a second locking hole adjacent to the first locking hole and
adapted to move together when the first and second
sliding members slide 1n the leftward/rightward direc-
tion so that the second locking hole engages with or
disengages from the elastic fastener of the base member
and limits shiding movements of the first and second
sliding members 1n the upward/downward direction.

277. The portable electronic device as claimed in claim 24,

wherein the fourth elastic member comprises at least one
spring for providing an elastic force necessary to move the
first and second sliding members 1n the downward and left-
ward/rightward directions, and the springs comprise first ends
fastened to the elastic fasteners on the base member and
second ends fastened to the elastic fasteners on the second
sliding members.
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